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DETAILED ACTION 

Response to Amendment 

1 . Applicants' amendment to the drawing, filed on 04/21/2009, is acknowledged. 
The claim amendment filed on 04/21/2009, addressing rejection of claims 1, 2, 4, 6, and 
8-14 from the non-final office action (01/22/2009) by amending claims 1,11, and 14 is 
entered, and will be addressed below. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1, 2, 4, 6, and 8-14 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

Claims 1 and 1 1 recites the limitations of "the transfer gas distributor is formed 
such that the transfer gas cannot be transmitted therethrough". There is lack of support 
of this claim limitation in the Specification, Fig. 2 notwithstanding. For example, there is 
no disclosure that the transfer gas distributor cannot contain a hole or be porous (while 
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majority of the gas distribute along inclined plane, according to the Specification, last 
line on page 9). 

Claims 1 and 1 1 recites the limitations of "with an apex of the outer inclined 
surface in direct contact to a rear end of a transfer gas transfer line" and "the transfer 
gas transfer line ... form a direct contact with the apex of the outer inclined surface of 
the transfer gas distributor". There is lack of support of this limitation in the claim. 
Specification merely stated "apex is aligned with the transfer gas inlet", page 5, lines 4- 
5. There is no discussion demarking the criticality of "connection" for the invention to 
function. Fig. 2 is a side view of the apparatus, does not support that these components 
are "in direct contact". 

Claim 1 1 recites the limitation of "the transfer gas inlet . . . formed at a 
circumference of the rear end ..." There is lack of support of this limitation. As the "a 
rear end" has been defined in claim 1 as connection to the apex of the transfer gas 
distribution, that is, the surface pointing downward in Fig. 3. This downward surface is a 
circumference of the transfer gas line. The transfer gas inlet #41 8 is not formed on this 
downward surface. 

3. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The term "a plurality of hours" in claim 14 is unclear as previous term "several 
hours". Specifically, the term include any number of hours, including almost infinity. 

Claim 1 4 will be examined as any number of hours. 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1, 4, 6, 8, and 11-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Randive et al. (US 6789789, hereafter 789), in view of 
Nishikawa (US 6277201, hereafter '201). 

'789 teaches some limitations of: 

Claim 1: An apparatus (Fig. 1) using vapor phase deposition comprising: a 
deposition part (fig. 1), which comprises: a process chamber (reactor #12); a substrate 
holder, installed in the process chamber (CVD processing chamber intrinsically has a 
substrate holder for processing substrate, col. 3, lines 54-67) for supporting a loaded 
substrate (#16); and a shower head (injector plate/diffuser #32, col. 4, lines 8-9) 
installed opposite the substrate holder in the process chamber to uniformly distribute 
organic source vapors (col. 4, lines 14-15, however, "organic" is intended use) to be 
used for a deposition reaction onto the substrate (col. 4, lines 7-12); and a source part 
(vaporizer #30), which comprises: a source chamber (vaporizer body #60, Fig. 4) for 
generating organic source vapors to be supplied to the shower head (as shown in Fig. 
1 ); a transfer gas supply source (#26, carrier gas, col. 4, line 2) for supplying transfer 
gas that is used to transfer organic source vapors to the process chamber (as shown in 
Fig. 1); a source heater (heating elements not shown, col. 4, lines 43-45) which 
surrounds the source chamber and allows organic materials to evaporate to be organic 
source vapors in the source chamber (col. 5, lines 3-7); a transfer gas distributor (splash 
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cone #86, Fig. 4, col. 5, line 47) installed in the source chamber (#60), wherein the 
transfer gas distributor is a conic block or a conic plate having an outer inclined surface 
facing an inner surface of the source chamber (as shown in Fig. 4), with an apex of the 
outer inclined surface in direct contact with a rear end of a transfer gas transfer line (the 
transfer line include #44, #74 and gas plenum above #74; the apex of #86 is in direct 
contact with #74, as shown in Fig. 4), and wherein the transfer gas distributor is formed 
such that the transfer gas cannot be transmitted therethrough (col. 6, lines 59-61) and 
the transfer gas is distributed widely along the outer inclined surface of the conic block 
or the conic plate; a diluted gas supply source (preheated carrier gas #46 and/or #48, 
col. 4, lines 39-41 , Figs. 1 and 4), from which diluted gas is supplied to combine with the 
transfer gas before the transfer gas enters the process chamber in order to control 
pressure of the process chamber; and the transfer gas transfer line having an elongated 
shape (the plenum above #74 is elongated shape) that longitudinally extends (chamber 
above #74 extends into the vaporizer in a length direction, as the length direction has 
not been defined relative to the elongated shape) from the transfer gas supply source 
into the source chamber to form a direct contact with the apex of the outer inclined 
surface of the transfer gas distributor (as shown in Fig. 4), a circumference of the rear 
end of the transfer gas transfer line including a transfer gas inlet (#74) which is formed 
by a first plurality of holes (#74 is porous frit, col. 5, line 22, having a plurality of holes) 
to allow the transfer gas to enter the source chamber for distribution by the transfer gas 
distributor; and an organic source vapor transfer line (#80, see Fig. 1) extended from 
inside the source chamber (see Fig. 4) to the shower head, a front end of the organic 
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source vapor transfer line extended into the source chamber and including an organic 
source vapor outlet (#78, col. 5, line 41 and posts #88, col. 5, line 51 , Fig. 4), the 
organic source vapor outlet formed by a second plurality of holes (gaps #90 between 
the posts #88, col. 5, line 52), the second plurality of holes to allow the organic source 
vapors distributed by the transfer gas distributor to exit the source chamber. 

Claim 1 1 : A method using organic vapor phase deposition comprising: 
generating first organic source vapors by heating a source chamber (vaporizer #60, Fig. 
4) containing a first organic source material (from #24, col. 4, line 1); delivering a 
transfer gas, which is supplied from a transfer gas supply source (#26, carrier gas, col. 
4, line 2), into the source chamber via a transfer gas inlet (#74) of a transfer gas transfer 
line (the transfer line include #44, #74 and gas plenum above #74), wherein the transfer 
gas(#26) is distributed to the source chamber by a transfer gas distributor (splash cone 
#86, Fig. 4, col. 5, line 47) installed in the source chamber (#60), wherein the transfer 
gas distributor is a conic block or a conic plate having an outer inclined surface facing 
an inner surface of the source chamber (as shown in Fig. 4), with an apex of the outer 
inclined surface in direct contact with a rear end of the transfer gas transfer line (as 
shown in Fig. 4), and wherein the transfer gas distributor is formed such that the 
transfer gas cannot be transmitted therethrough (col. 6, lines 59-61) and the transfer 
gas is distributed widely along the outer inclined surface of the conic block or the conic 
plate the transfer gas; transferring the first organic source vapors (#24) by the transfer 
gas (#26 carries #24), via an organic source vapor transfer line (#80), from the source 
chamber to a shower head of a process chamber (as shown in Fig. 1 ); combining 
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diluted gas (from #36 or #38) with the transfer gas (#24 plus #26) before the transfer 
gas enters the process chamber in order to control pressure of the process chamber; 
causing a deposition reaction by distributing the first organic source vapors transferred 
via the shower head onto a substrate (col. 4, lines 9-12) that is loaded at a position 
opposite the shower head; wherein the transfer gas enters the source chamber through 
the transfer gas inlet (#74), the transfer gas inlet including a first plurality of holes (#74 
is porous frit, col. 5, line 22, having a plurality of holes, including circumference of the 
inlet #74) formed at a circumference of the rear end of the transfer gas transfer line, the 
transfer gas transfer line having an elongated shape (the plenum above #73 is 
elongated shape) that longitudinally extends into the source chamber (that does extend 
into the longitudinal direction) to form a direct contact with the apex of the outer inclined 
surface of the transfer gas distributor (as shown in Fig. 4), and the transfer gas exits the 
source chamber through an organic source vapor outlet (#80) formed by a second 
plurality of holes (gaps #90 between the posts #88, col. 5, line 52) at a front end of the 
organic source vapor transfer line that extends into the source chamber. 

'789 does not explicitly teaches other limitations of: 

Claim 1 : a substrate temperature controller installed in the substrate holder for 
controlling the temperature of the substrate. 

Claim 1 1 : purging the process chamber after the vapor deposition is completed. 
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'201 is an analogous art in the field of CVD with liquid-source vaporization 
system (field of the invention). '201 teaches a susceptor (#32, Fig. 1, col. 4, lines 15-18) 
with heater/temperature controller to maintain temperature of the wafer (for claim 1 ). 
'201 further teaches to purge the reaction after film formation is completed (col. 6, lines 
5-9) (for claim 11). 

At the time of the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added a heater to the susceptor, as taught by 
'201 , to the apparatus in Fig. 1 of '789; and to purge the process chamber after 
deposition, for the purpose/motivation of maintain temperature of the wafer, as taught 
by '201 (col. 4, lines 15-18). 

If Applicants argue that the longitudinally extends refers to the elongated shape 
and '789 teaches the chamber above #74 has length in vertical direction shorter than 
the width/diameter of the chamber, it is an obvious change of shape without affecting 
the function of the apparatus of '789 . '789 discloses the claimed invention except for 
shape of the gas transfer line (chamber above #74). It would have been an obvious 
matter of design choice to change the shape of the chamber above #74, since such a 
modification would have involved a mere change in the shape of a component. A 
change of shape is generally recognized as being within the ordinary level of skill in the 
art. In re Dailey, 357 F.2 nd 669, 149 USPQ 1966. 
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'789 further teaches the limitations of: 

Claim 4: The apparatus of claim 1 , wherein the transfer gas distributor (#86) 
distributes source gas fed from the transfer gas inlet (#74). 

Claim 6: The apparatus of claim 1 , wherein the source heater is expanded to 
surround the organic source vapor transfer line (as source vapor transfer line #80 
extends from inside the heated source chamber, the heater for the source chamber also 
heat source vapor transfer, not the claim does not limit heating the entire source vapor 
transfer line, neither Applicant's heater #500 in Fig. 2 heat the entire line). 

The above combination further teaches the limitations of: 
Claim 8: The apparatus of claim 1 , further comprising a regulator for controlling 
the flow rate and speed of fluids fed into the process chamber (either the valves of '789, 
for example metering valve #42; or the valves '201 , particularly #38, col. 5, line 60, 
regulate flow rate). 

The apparatus is intrinsically used repeatedly, at least for processing wafer 
repeatedly. Therefore, '201 further teaches: 

Claim 1 2: The method of claim 1 1 , further comprising sequentially repeating 
causing a deposition reaction and purging the process chamber (col. 6, lines 5-9). 
5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over '789 
and '201, further in view of Nguyen (US 6444039, hereafter '039). 

'789 and '201 , together, teach all limitations of claim 1 , as discussed above. 
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'789 and '201, together, do not teach the limitation of: 

Claim 2: The apparatus of claim 1 , further comprising a shower curtain, which is 
installed between the shower head and the substrate holder to surround the substrate 
holder. 

'039 is an analogous art in the field of CVD (col. 1 , line 12), particularly in 
precursor delivery (field of the invention). '039 teaches a baffle guide/shower curtain 
(#9, Fig. 2, col. 2, lines 10-15) between the shower head (#6) and the substrate holder 
to surround the substrate holder (#1). 

At the time of the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added a baffle guide/shower curtain, as taught by 
'039, to the apparatus in the combination of '789 and '201, for the purpose/motivation to 
prevent precursor from diffusing too widely, as taught by '201 (col. 2, lines 10-15). 
6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over '789 
and '201, further in view of Aoki et al. (US 6439943, hereafter '943). 

'789 and '201 , together, teach all limitations of claim 1 , as discussed above. 

'789 and '201 , together, do not explicitly teach the limitation of: 
Claim 9: The apparatus of claim 1 , comprising a plurality of source chambers 
for generating different types of organic source vapors and further comprising: 
a plurality of transfer lines, which are installed to allow different organic vapors to 
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sequentially enter the process chamber or bypass using time-division; and 

a plurality of valves, which are installed to use the transfer lines by time-division. 

Applicant's claim requirement "to sequentially enter the process chamber" is 
considered intended use in the pending apparatus claims. Further, it has been held that 
claim language that simply specifies an intended use or field of use for the invention 
generally will not limit the scope of a claim (Walter, 618 F.2d at 769, 205 USPQ at 409; 
MPEP 2106). Additionally, in apparatus claims, intended use must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim (In re Casey, 152 USPQ 235 
(CCPA 1967); In re Otto, 136 USPQ 458, 459 (CCPA 1963); MPEP21 1 1 .02). When the 
structure recited in the reference is substantially identical to that of the claims, claimed 
properties or functions are presumed to be inherent (In re Best, 562 F.2d 1252, 1255, 
1 95 USPQ 430, 433 (CCPA 1 977); MPEP 21 1 2.01 ). 

'943 is an analogous art in the field of CVD (col. 3, lines 59-61) using vaporizer 
(col. 6, lines 8-13). '943 teaches two vaporizer (#52 #53, Fig. 5, col. 6, lines 8-13) for 
used of different compounds and intrinsically having valves to control each line for 
delivery of precursor. 

At the time of the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added a plurality of source chamber/vaporizer for 
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different compounds, as taught by '943, and adding necessary valves for each lines, to 
the apparatus in the combination of '789 and '201 . The motivation is to carry out the 
process described in '943. 

'789 and '201 , together, disclose the claimed invention except for a plurality of 
source chambers. It would have been an obvious matter of design choice to duplicate 
the number of source chambers, since it has been held that mere duplication of the 
essential working parts of a device involves only routine skill in the art. St. Regis Paper 
Co. v. Bemis Co., 193 USPQ 8. 

7. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over '789, 
'201, and '943, further in view of Nguyen (US 5882416, hereafter '416). 

'789, '201 , and '943, together, together, teach all limitations of claim 9, as 
discussed above. 

'789, '201 , and '943, together, do not explicitly teach the limitation of: 
Claim 10: The apparatus of claim 9, wherein the source heater is expanded to 
heat the transfer lines and the valves. 

'416 is an analogous art in the field of CVD using vaporizer (col. 3, line 29). '416 
teaches a thermal jacket (#168, Fig. 1 ) expanded to heat the transfer lines and the 
valves (as shown in Fig. 1, col. 10, lines 25-62). 



Application/Control Number: 10/672,013 Page 13 

Art Unit: 1792 

At the time of the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have added a thermal jacket, as taught by '416, to the 
apparatus in the combination of '789, '201, and '943 for the purpose/motivation to raise 
the internal temperature of the conduit/transfer line (obviously to avoid condensation of 
precursor). 

8. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over '789 and '201, further in view of '943 and Sneh (US 20030180458, hereafter 
'458). 

'789 and '201 , together, teaches all limitations of claim 1 1, as discussed above. 
'201 teaches mfurther teaches heat the vaporizer to designate temperature (col. 4, lines 
50-52). 

'789 and '201 , together, does not explicitly teach the limitations of: 
Claim 1 3: The method of claim 1 1 , to form multi-component organic thin films, 
further comprising: forming second organic source vapors by heating an additional 
source chamber containing a second organic material; transferring the second organic 
source vapors via another transfer line, which is maintained at a constant temperature 
to prevent condensation of the second organic source vapors, to the shower head of the 
process chamber; causing a second deposition reaction by distributing the second 
organic source vapors transferred via the shower head onto the substrate that is loaded 
at a position opposite the shower head; and second-purging the process chamber after 
the second vapor deposition is conducted on the substrate. 
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Claim 14: The method of claim 1 3, wherein the first organic source vapors and 
the second organic source vapors are alternately supplied to the process chamber 
using time-division by about 0.01 second to a plurality of hours. 

'943 is an analogous art as discussed above. '943 teaches two precursor source 
chambers. 

'458 is an analogous art in the field of ALD using precursor ([0009]). '458 teaches 
ALD sequence of alternating first reactant, first purge, second reactant and second 
purge ([0036]) with -0.6 seconds cycle time ([0013]). 

At the time of the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have adopted the process, as taught by '458 by using 
the apparatus in the combination of '789, '201 , and '943 (claim 9 above) for the 
purpose/motivation of performing the ALD process taught by '458. 

Response to Arguments 

Applicant's arguments filed 04/21/2009 have been fully considered but they are 
not persuasive. 

9. Applicants' amendment of the drawing overcomes the drawing objection. 

10. In regarding to 35 USC 1 12 first paragraph rejection, Applicants' argument is Fig. 
2 described the claim limitations, see the bottom of page 6 to the top of page 7. 

This argument is found not persuasive. 
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Fig. 2 does not show any indication of the material being entirely impervious to 
gases, nor does it show a direct connection from a side view of the apparatus, as 
discussed in the claim rejection above. 

11. In regarding to 35 USC 1 1 2 second paragraph rejection, see item B of page 7, 
Applicants' amendment of claims 1 and 11 overcome the rejection to them. However, 
the amendment of Claim 14 is still unclear as the scope of the claim, see claim rejection 
above. 

12. In regarding to prior arts, Applicants argue that Randive '789 does not have an 
elongated shape that longitudinally extends into the source chamber, apex is not in 
contact with rear end of the transfer gas line, and the pores are not formed at a 
circumference of the rear end of the transfer gas transfer line, see the first two 
paragraphs of page 8. 

These arguments are not convincing. 

The examiner consider the length direction of the "longitudinally" was not 
specifically tied to the elongated shape. Even if the Applicants argue that it is, it would 
have been an obvious change of shape without affecting the functionality of the 
apparatus of '789. 

The examiner considers the rear end of the transfer gas line, being in contact 
with the apex of the transfer gas distributor, is the surface facing downward. Applicants 
apparently are narrowly interpreting the rear end is the bottom portion of the transfer 
gas line (a three dimensional object). As the bottom portion can have variable length, 
this interpretation may have other problems not yet completely analyzed by the 
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examiner. One example can be that the transfer gas inlet (#418) formed in the middle of 
the transfer gas line (#417), which still can be considered as "at rear end". 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEATH T. CHEN whose telephone number is (571)270- 
1870. The examiner can normally be reached on 6:30AM-3 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IK. T. C.I 

Examiner, Art Unit 1792 
/Ram N Kackar/ 

Primary Examiner, Art Unit 1792 



